Abstract-This Method of physical optics is used to simulate radar cross section characteristic of rectangle triangular trihedral corner reflectors. The reliability of RCS characteristic analysis for rectangle triangular trihedral corner is verified. The experiment and analysis shows that: the rectangle triangular trihedral corner reflector has higher peak values, the further it deviate from the 90°, the peak value dropped, the more obvious; the bottom surface area of rectangle trihedral corner reflector is 1m × 1m, side surface area is 1m × 1.5m, elevation angle are 45° and 90°, the RCS value has reached maximum and the RCS curve present symmetrical distribution, and it is one of the most recognizable objects in SAR images.
I. INTRODUCTION
During the past few years, the synthetic aperture radar interferometries (InSAR) have widely developed and have been used in earthquake, volcano and land subsidence. The InSAR technique has the outstanding advantages of economical, efficient and high location precision characteristics. Differential interferometry apply three InSAR images or two images and coupled with DEM image, the precision of D-InSAR method achieves higher level in the land subsidence observation in urban. However, the InSAR technique is hindered be the astronomical refraction error, satellite orbital error and the surface physical parameter. In order to solve these problems, Ferretti and Prati puts forwards a Permanent Scatterers method (PS), it is widely used in the deformation of mining area and has high reliability [1, 2] .
Owing to the distribution of PS is usually located at urban district and peripheral bare soil area, such as huge mountain peaks and ridges, the study on sparsely populated areas and region of rich forests greatly restricted. The Corner Reflector method (CR) is effective and very good addresses this problem, at the same time, it is also used with PS method. To a certain degree, the CR are often seen as permanent scatter because the CR are made up of metal and the incident angle of radar wave is best, the strength or power of reflectivity is much more than objects around CR. And then, the amplitude and phase position of CR in SAR image are holding steady, it is very effective to use CR method to monitor the terrain deformation, which is subtle and slow in long periods. Even if the baseline length is larger and the time basis is longer, the CR method can accurately estimate the any millimeter-sized displacement within a certain time [3] .
Among these corner reflectors, good stability and reliability of rectangle trihedral corner reflector has been proven in practice, and it is economical to save stuff in the production process, thereby, the application for reinforcing the radar's target detection ability is widespread. However, the study, among a pile of RCS achievements, is not decreasing the RCS but increasing the RCS [4] . From the point of sensor boosters view, it is necessary to analysis the RCS of rectangle trihedral corner reflector and it is very important to ground surface subsidence and terrain deformation. While many studies lack coverage of RCS decreasing and there is a lot of room to be improved and developed, this paper makes a preliminary examination of RCS increasing based on physical optic method. The parameters of the rectangle trihedral corner reflector utilized in this study are: 1m is the length of the side of the triangular pyramidal trihedral corner reflector and is an equicrural triangle. The bottom surface of rectangle corner reflector is 1m × 1m, side surface is1m × 1.5m, three isosceles right and protect the baffle plate aluminum, the skirt of each baffle plate is bordered with angle iron (Fig.1 ).
II. BASIC CONCEPTS OF RCS
Radar Cross Section (RCS) refers to the isotropic scattering of the objectives in incidence of TM plane wave, with the essence of calculating the scattering field generated by the fixed incident wave [5] . The calculation formula of the RCS as follows:
Where Ss is the energy flux density of scattering wave of radar, Si is the energy flux density of incident wave of objects. Es is scattering field of radar receiver; Ei is the incident electric field of objects. Hs is the scattering field strength of radar, Hi is the incident field strength of objects. According to the principal theory of RCS, the incident wave is plane wave and supposed to point scatter, the distance of R is infinite.
III. BASIC THEORIES OF RCS
It is convenient to get the scattered field answer in closed form because the corner reflector surface is glossy. When incidence polarity is horizontal polarity or vertical polarity, this has no effect on different plane surfaces. This paper mainly focuses on vertical polarization. The square root formula of RCS based on physical optics method as follows [6] : 
IV. THE RCS ANALYSIS
Supposed that length of corner reflector is 1m and incident frequency is 34GHZ, we get the RCS computer simulation of rectangle trihedral corner reflector by physical optics method. Fig.2 shows the structure diagram of rectangle trihedral corner reflector. In the paper we simulate the RCS of rectangle trihedral corner reflector using physical optics method, which the bottom surface is1m × 1m, side surface is 1m × 1.5m,. Where the elevation angle θ =45 degree and θ =90degree, azimuth angle ϕ ∈ (0°-90°), incident frequency is 10GHZ, we get the RCS simulation diagram of rectangle trihedral corner reflector (Fig.3) . The Fig.3 With physical optics method, the RCS of rectangle trihedral corner reflector has been simulated, and the results are high accuracy and stability through analysis and compared the RCS curve. In the meantime, the RCS curve of rectangle trihedral corner reflector possess larger and higher scattering curve peak, the RCS reaches a maximum when intersection angle of adjacent plane is 90 degree. The wider deviate from 90 degree, the more dropping dramatically of the curve peak and the main lobe.
From 2005, after a long practice of set out corner reflectors and arrangements in outdoors, test and identify experiment, the RCS computer simulation eventually adopting rectangle trihedral corner reflector, which the bottom surface area is 1m × 1m, side surface area is 1m × 1.5m, elevation angle are 45 degree and 90 degree, in the meanwhile, the RCS value has reached maximum, and the RCS curve present symmetrical distribution, the rectangle trihedral corner reflector is the easiest identification in the SAR imagery. This experiment takes the Yanhuai basin as a research area, combined with CRInSAR characteristics, the corner reflectors are distributed along northern borderline in Yanhuai basin. The main reason of the distribution as follows: firstly, the research area has take place many paleoearthquake in history, a National Earthquake Monitoring Bureau defense focus region. Secondly, the ratio of terrain deformation of activity in research region is stable and the annual displacement is slight. Finally, stability zone exists in this study area, and it is good to achieve the study. Yanhuai basin, located in the area of 40°00′-40°38′N and 115°04′-116°14′E, it stretching 100 kilometers from east to west and 20kilometers from north to south.
By analysis, the corner reflectors in experiment adopted including dihedral corner, triangular pyramidal trihedral corner, rectangle trihedral corner. Dihedral corner, the size is 1m×1m and the included angle is 90 degrees, one is distributed in Shijiaying, and the other is Lipaocun. Triangular pyramidal trihedral corner, the sides are 1.2m in length, is an isosceles right triangle. There are three triangular pyramidal trihedral corners in experiment, and which is distributed separately in Yangyaocun, Songshanshuiku and Heilongmiao. Rectangle trihedral corner, which the bottom surface is1m× 1m, side surface is 1m × 1.5m, are distributed separately in the Jimingyi, Nanzhuangcun and Caojiaying.
After long-term field survey, eight location points of corner reflectors are choused and to assure there has not strong reflection body around it. To avoid the error caused by soil deformation, we put the bracket of corner reflectors with cement pillars, and cement pillars is located 1meter deep beneath the earth's surface, and the bracket of corner reflectors should located in 0.5 meter deep beneath the cement pillars. The azimuthally angle needs to be adjusted during installation and to assure the base parallel to the flight direction of satellite.
The installation of corner reflectors after three months, the corner reflectors is combined closely with soil horizon. Therefore, we can measure the position data of corner reflectors by combining with GPS methods.
Through the analog and analysis of the RCS of the dihedral corner, triangular trihedral corner and rectangle triangular trihedral corner reflectors, can be seen that the application of physical optics method in calculating the maximum of RCS is simple and effective, and we can get results with higher precision. And under the same condition, this RCS peak value of rectangle triangular trihedral corner reflectors is greatest, and it is the most easily recognized in the SAR imagery. Meanwhile through the above analysis of different types of corner reflectors can be seen that in practical applications with the precise earthquake monitoring and the urban land subsidence observation. In order to improve the identification precision, it is necessary to research and fabricate different types of corner reflectors according to physical optics method and different demands.
VI. CONCLUSIONS
This paper studies the RCS characteristics of rectangle corner reflector, RCS increasing from the point of view, the RCS of rectangle corner reflector for elevation angle are 45° and 90° are presented. Based on the physical optics method and from the perspective of the increase of RCS, this paper has given an analysis of the RCS of the rectangle triangular trihedral corner reflector, which has an elevation angle of 45degree and 90 degree. The result shows that the RCS curve of the rectangle corner reflector have a much broader and higher scattering peak. The more deviate from 90 degree of intersection angle of adjacent surface, the width of peak value and main lobe dropped, the more obvious.
